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SYSTEM AND METHOD FOR REMOTE MANIPULATION OF 

ANALYTIC REPORTS 

5 Field of Invention 

The invention relates to the field of data processing, and more particularly to the 
enablement of remote viewing and modification of analytic reports, such as OLAP reports, via a 
network port such as a Web browser or other thin client. 
Background of the Invention 
(I The deployment of large scale databases in commercial organizations and others has led 

I to improvements in sales forecasting, inventory control, and other strategic predictions. One 
'^1 prevailmg technique is to run analytic reports against databases, for instance online analytic 
= _ processing (OLAP)-compliant databases, to identify trends and other significant information. 

if: However, the use of such engines may not be convenient or user fiiendly. For instance, 

II many OLAP-based intelligence engines may require a manager or other user to be seated in firont 
of a workstation equipped with a standard query language (SQL) or other database-compatible 
software package in order to mitiate, view, modify, or store reports. Productivity might be 
improved if the users of such systems could obtain easier and less cumbersome access to the 
query engines, reports and other outputs. Other problems exist. 

20 Summary of the Invention 

The invention overcoming these and other problems in the art relates m one regard to 
system and method for the remote manipulation of analytic reports, in which a user or group of 
users may access a relational database management system (RDBMS) or other database resource 
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via remote network connections, such as the Internet or other networks, hi one embodiment, a 
user may use a user interface to gain access to query and report functions available in the 
database via a network server. The user interface may be or incorporate a Web browser or other 
thin client or other interface, and the network server may communicate with the user interface 
5 using, for instance, HTML (hyper text markup language) code. The network server may in turn 
translate the HTML or other browser requests to other code, such as XML or other code, to 
communicate with an intelligence server servicing the database or other data resource. Reports 
and other outputs may be presented back to the user on the user interface as URLs (universal 
resource locator) links or other HTML constructs, to permit the user to ask for table pivots, 
j| pagedowns, sorting, totalling or other functions via the Web or other interface. A copy of the 
1 report or other output may be stored or cached in the intelligence server, the network server or 
' ' I elsewhere to optimize execution of the output manipulations. 

Brief Description of the Drawings 
5i! The invention will be described with reference to the accompanying drawings, in which 

|5 like elements are referenced with like numbers. 

Fig. 1 is a block diagram illustrating an architecture for a system according to an 
embodiment of the invention. 

Fig. 2 is a flowchart illustrating steps performed by a process utilizing a query engine 
according to an embodiment of the invention. 
20 Fig. 3 is a block diagram illustrating an architecture for a system according to an 

embodiment of the invention. 

Fig. 4 Is a flowchart illustrating steps performed by a process for distributed computation 
according to an embodiment of the invention. 
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Detailed Description of Preferred Embodiments 

Fig. 1 is a block diagram illustrating a system 100 by which a variety of data resources 
may be accessed for business analytic, report generation and other intelligence purposes 
according to an embodiment of the invention. According to a preferred embodiment, the system 
5 100 may comprise an Online Analytical Processing (OLAP) decision support system (DSS). In 
particular, Fig. 1 may comprise a portion of the MicroStrategy 7 or 7.1 platform which provides a 
preferred system in which the present invention may be implemented. 

In general, through using the system 100 of the invention, analysts, managers and other 
users may query or interrogate a plurality of databases or database arrays to extract demographic, 
i| sales, and/or financial data and information and other patterns firom records stored in such 
=1 databases or database arrays to identify strategic trends. Those strategic trends may not be 
''"^ discemable without processing the queries and treating the results of the data extraction 
U according to the techniques periformed by the systems and methods of the invention. This is in 
I{ ! part because the size and complexity of some data portfolios stored in such databases or database 
P arrays may mask those trends. 

In addition, system 100 may enable the creation of reports or services that are processed 
according to a schedule. Users may then subscribe to the service, provide personalization criteria 
and have the information automatically delivered to the user, as described in U.S. Patent No. 
6,154,766 to Yost et al, which is commonly assigned and hereby incorporated by reference. 
20 As illustrated in Fig. 1 , a business, a government or another user may access the resources 

of the system 100 using a user engine 102. The user engine 102 may include a query input 
module 116 to accept a plurality of searches, queries or other requests, via a query box on a 
graphical user interface (GUI) or another similar interface. The user engine 102 may 
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communicate with an analytical engine 104. The analytical engine 104 may include a set of 
extensible modules to run a plurality of statistical analyses, to apply filtering criteria, to perform a 
neural net technique or another technique to condition and treat data extracted from data 
resources hosted in the system 100, according to a query received from the user engine 102. 
5 The analytical engine 104 may communicate with a query engine 106, which in turn 

interfaces to one or more data storage devices 108a, 108b ... 108n (where n is an arbitrary 
number). The data storage devices 108a, 108b ... 108n may include or interface to a relational 
database or another structured database stored on a hard disk, an optical disk, a solid state device 
or another similar storage media. When implemented as databases, the data storage devices 
li 108a, 108b ... 108n may include or interface to, for example, an Oracle™ relational database 
=E such as sold commercially by Oracle Corporation, an Informix™ database, a Database 2 (DB2) 
"'^1 database, a Sybase™ database, or another data storage device or query format, platform or 
U resource such as an OLAP format, a Standard Query Language (SQL) format, a storage area 
Kl network (SAN), or a Microsoft Access"^^ database. It should be understood that while data 
iS storage devices 108a, 108b ... 108n are illustrated as a plurality of data storage devices, in some 
embodiments the data storage devices may be contained within a single database or another 
single resource. 

Any of the user engine 102, the analytical engine 104 and the query engine 106 or other 
resources of the system 100 may include or interface to or be supported by computing resources, 
20 such as one or more associated servers. When a server is employed for support, the server may 
include, for instance, a workstation running a Microsoft Windows^^ NT™ operating system, a 
Windows"^^ 2000 operating system, a Unix operating system, a Linux operating system, a Xenix 
operating system, an IBM ATX™ operating system, a Hewlett-Packard UX™ operating system, a 
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Novell Netware^^ operating system, a Sun Microsystems Solaris operating system, an OS/2 

operating system, a BeOS™ operating system, a Macintosh operating system, an Apache 
platform, an OpenStep™ operating system, or another similar operating system or platform. 
According to one embodiment of the present invention, analytical engine 104 and query engine 
5 106 may comprise elements of an intelUgence server 103. The intelligence server 103 in 
implementations be, include or interface to a reporting server, a business intelligence server, a 
decision support system, or an OLAP system, among other types of platform. 

The data storage devices 108a, 108b ... 108n may be supported by a server or another 
resource and may, in some embodiments, include redundancy, such as a redundant array of 
is independent disks (RAID), for data protection. The storage capacity of any one or more of the 
.C data storage devices 108a, 108b ... 108n maybe of various sizes, from relatively small data sets 
^ J to very large database (VLDB)-scale data sets, such as warehouses holding terabytes of data or 
:^ more. The fields and types of data stored within the data storage devices 108a, 108b ... 108n 
may also be diverse, and may inchide, for instance, financial, personal, news, marketing, 
S technical, addressing, governmental, military, medical or other categories of data or information. 

The query engine 106 may mediate one or more queries or information requests from 
those received from the user at the user engine 102 to parse, filter, format and otherwise process 
such queries to be submitted against the data contained in the data storage devices 108a, 108b ... 
108n. Thus, a user at the user engine 102 may submit a query requesting information in SQL 
20 format, or have the query translated to SQL format. The submitted query is then transmitted via 
the analytical engine 104 to the query engine 106. The query engine 106 may determine, for 
instance, whether the transmitted query may be processed by one or more resources of the data 
storage devices 108a, 108b ... 108n in its original format. If so, the query engine 106 may 
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directly transmit the query to one or more of the resources of the data storage devices 108a, 108b 

. . . lOSn for processing. 

If the transmitted query cannot be processed in its original format, the query engine 106 
may perform a translation of the query from an original syntax to a syntax compatible with one or 

5 more of the data storage devices 108a, 108b ... 108n by invoking a syntax module 118 to 
conform the syntax of the query to standard SQL, DB2, Informix™, Sybase'^^ formats or to other 
data structures, syntax or logic. The query engine 106 may likewise parse the transmitted query 
to determine whether it includes any invalid formatting or to trap other errors included in the 
transmitted query, such as a request for sales data for a future year or other similar types of 

j§ errors. Upon detecting an invalid or an unsupported query, the qiiery engine 106 may pass an 

=p error message back to the user engine 102 to await farther user input. 

'"^S When a valid query such as a search request is received and conformed to a proper 

format, the query engine 106 may pass the query to one or more of the data storage devices 108a, 

v-i 108n . . . 108n for processing. In some embodiments, the query may be processed for one or more 

p hits against one or more databases in the data storage devices 108a, 108b . . . 108n. For example, 
a manager of a restaurant chain, a retail vendor or another similar user may submit a query to 
view gross sales made by the restaurant chain or retail vendor in the State of New York for the 
year 1999. The data storage devices 108a, 108b ... 108n may be searched for one or more fields 
corresponding to the query to generate a set of results 1 14. 

20 Although illustrated in connection with each data storage device 108 in Fig. 1, the results 

114 may be generated from querying any one or more of the databases of the data storage 
devices 108a, 108b ... 108n, depending on which of the data resources produce hits from 
processing the search query. ]n some embodiments of the system 100 of the invention, the 
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results 114 may be maintained on one or more of the data storage devices 108a, 108b . 108n to 

permit one or more refinements, iterated queries, joinders or other operations to be performed on 
the data included in the results 114 before passing the information included in the results 114 
back to the analytical engine 104 and other elements of the system 100. 

When any such refinements or other operations are concluded, the results 114 may be 
transmitted to the analytical engine 104 via the query engine 106. The analytical engine 104 may 
then perform statistical, logical or other operations on the results 1 14 for presentation to the user. 
For instance, the user may submit a query asking which of its retail stores in the State of New 
York reached $1M in sales at the earliest time in the year 1999. Or, the user may submit a query 
asking for an average, a mean and a standard deviation of an accoimt balance on a portfolio of 
credit or other accounts. 

The analytical engine 104 may process such queries to generate a quantitative report 110, 
which may include a table or other output indicating the results 114 extracted from the data 
storage devices 108a, 108b ... 108n. The report 110 may be presented to the user via the user 
engine 102, and, in some embodiments, may be temporarily or permanently stored on the user 
engine 102, a client machine or elsewhere, or printed or otherwise output. In some embodiments 
of the system 100 of the invention, the report 110 or other output may be transmitted to a 
transmission facility 1 12, for transmission to a set of personnel via an email, an instant message, 
a text-to-voice message, a video or via another channel or medium. The transmission facility 112 
may include or interface to, for example, a personahzed broadcast platform or service such as the 
Narrowcaster^^ platform or Telecaster™ service sold by MicroStrategy Incorporated or another 
similar communications channel or medium. Similarly, in some embodiments of the invention, 
more than one user engine 102 or other cUent resource may permit multiple users to view the 
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report 110, such as, for instance, via a corporate intranet or over the Internet using a Web 

browser. Various authorization and access protocols may be employed for security purposes to 
vary the access permitted users to such report 1 10 in such embodiments. 

Additionally, as described in the '766 Patent, an administrative level user may create a 
report as part of a service. Subscribers/users may then receive access to reports through various 
types of of data delivery devices including telephones, pagers, PDAs, WAP protocol devices, 
email, facsimile, and many others. In addition, subscribers may specify trigger conditions so that 
the subscriber receives a report only when that condition has been satisfied, as described in detail 
in the '766 Patent. The platform of Fig. 1 may have many other uses, as described in detail with 
respect to the MicroStrategy 7 and 7.1 platform, the details of which will be appreciated by one 
of ordinary skill in the reporting and decision support system art. 

The steps performed in a method 200 for processing data according to the invention are 
illustrated in the flowchart of Fig. 2. In step 202, the method 200 begins. In step 204, the user 
may supply input, such as a query or a request for information, via the user engine 102. In step 
206, the user input query may be preliminarily processed, for instance, to determine whether it 
includes vaUd fields and for other formatting and error-flagging issues. In step 208, any error 
conditions may be trapped and an error message presented to the user, for correction of the error 
conditions. In step 210, if a query is in a valid format, the query may then be transmitted to the 
analytical engine 104. 

In step 212, the analytical engine 104 may further process the input query as appropriate 
to ensure the intended results 114 may be generated to apply the desired analytics. In step 214, 
the query engine 106 may ftirther filter, format and otherwise process the input query to ensure 
that the query is in a syntax compatible with the syntax of the data storage devices 108a, 108b . . . 
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108n. In step 216, one or more appropriate databases or other resources within the data storage 

devices 1 08a, 1 08b . . . 1 08n may be identified to be accessed for the given query. 

In step 218, the query may be transmitted to the data storage devices 108a, 108b ... 108n 
and the query may be processed for hits or other results 1 14 against the content of the data 
5 storage devices 108a, 108b .. . 108n. In step 220, the results 1 14 of the query may be refined, and 
intermediate or other corresponding results 1 14 may be stored in the data storage devices 108a, 
108b ... 108n. In step 222, the final resuUs 114 of the processing of the query against the data 
storage devices 108a, 108b . .. 108n may be transmitted to the analytical engine 104 via the query 
.=.. engine 106. In step 224, a plurality of analytical measures, filters, thresholds, statistical or other 
il treatments may be run on the results 114. Jn step 226, a report 110 may be generated. The 
=p report 1 1 0, or other output of the analytic or other processing steps, may be presented to the user 
via the user engine 102. In step 228, the method 200 ends. 

In an embodiment illustrated in Fig. 3, a user may use a user interface 130 to access data 
J|| resources, reports and other outputs according to the kivention. The user interface 130 may be or 
p include, for instance, a Web browser or other HTML-based or other thin cUent terminal capable 
of communicating with a network server 134, such as a Web server. The user interface 130 may 
communicate with the network server 134 over a variety of wired or wireless network 
connections, such as a DSL (Digital Subscriber Line) connection, an Ethernet connection, an 
ISDN (Integrated Services Digital Network) line, a dial-up port such as a V.90, V.34 or V.34bis 
20 analog modem connection, a cable modem, a WAP (Wireless AppUcation Protocol) link, a 
GPRS (General Packet Radio Service) link, a GSM (Global System for Mobile Communication) 
link, a CDMA (Code Division Multiple Access) or TDMA (Time Division Multiple Access) link 
such as a cellular phone channel, a RIM (Research in Motion, Limited) duplex paging type 
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device, a Bluetooth radio link, an IEEE 802.11 (Wi-Fi)-based radio frequency link, or other 

TCP/IP or other network connection. 

The network server 134 may receive HTML or other code transmitted via user interface 
130 and translate that code into another protocol for the purpose of accessing data resources. In 
an illustrated embodiment, the network server 134, such as a Web server, may translate the 
HTML or other code into XML (extensible markup language) or other code, to communicate 
with an intelligence server 136. The intelligence server 136 may communicate with a database 
138, which may for instance be or be part of data storage devices 108a, 108b ... 108n described 
elsewhere herein. 

The user may communicate via a graphical user interface (GUI) or other interface a set of 
commands or requests to execute searches against database 138, such as by query boxes, radio 
buttons or other input mechanisms. One a search or request is run against the database 138, a 
report 110 may be generated, using OLAP and other techniques. In this embodiment of the 
invention, the user interface 130 may present the user with a report link 130, representing a URL 
which is linkable to a desired report using HTML or other code compatible with the user 
interface 130. 

For instance, in an embodiment of the invention illustrated in Fig. 4, a user may request a 
report 110 on the database 138 for a list of all car models according to manufacturers, whose 
schema appears as a set of manufacturer columns (Manufacturer 1, Manufacturer 2 ... 
Manufacturer n) containing lists of models available from those respective manufacturers. 
However, according to the invention, once report 1 10 is generated, it may be further manipulated 
by the user at user interface 130 without a need for specialized software or other resources that 
may typically be associated with the database 138. For instance, the user may click on report link 
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132 to see an image of the report 110 temporarily or permanently stored or cached on the 

intelligence server 136. That linkage may not require any greater network enabled resources than 
an HTML-based browser or other thin client, since the network server 134 serves to translate that 
type of code into XML or other more data-aware protocols for accessing the intelligence server 

5 136 and report 110. 

Furthermore, the user may be presented on the user interface 130 with a set of options to 
manipulate the report 1 10 at the user interface 130. For instance, as illustrated in Fig. 4, the user 
may be presented with a linkable or clickable pivot table option (such as a by a highlighted URL 
or selection box) that causes an HTML or other command to be transmitted to the network server 

|0 134 for translation and re-presentation of the report 1 10 at the user interface, with the axes of the 
table switched. This effect is shown with the set of manufacturers being presented as rows rather 

' J than cohamns, and car models as fields in the rows, after the effect of the pivot. 

' Similarly, by clicking a link or entering other input, the user may perform other 

lil manipulations of the report 110 generated remotely at the intelligence server 136. In an 

ft embodiment ilhastrated in Fig. 5, such other functions or manipulations may include a pageby 
function, to step through successive pages of a multidimensional report 110 or other output. 
Other manipulations of the report 110 or other output are possible, such as sorting on rows, 
columns or other portions of the report, running totals on various portions of the report, running 
averages or standard deviations, inverting sort orders, and other manipulations, each of which 

20 may be done repeatedly. When finished, a user may store the existing or modified report 1 10 
under further report links 132 which activate images of the report 110 stored on intelligence 
server 136, network server 134 or elsewhere. In instances, a network implementation according 
to the invention may result in greater responsiveness when viewing or manipulating a report 110 
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than if the report 110 and viewing tools were stored and executed on the user engine 102, since 

the network server 134, intelligence server 136 and other network resources may house 
significantly more processing and input/output power than a client type machine. The throughput 
differential may be particularly advantageous when the report 110, for instance, is large. 

5 Overall processing of remote analytic reports according to the invention is illustrated in 

Fig. 6. In step 602, processing begins. In step 604, an input may be received from the user via 
the user interface 130. In step 606, the user input may be transmitted to the network server 134 
using HTML or other network enabled code, hi step 608, the network server 134 may translate 

... or convert the user's input to XML or other network enabled code. Li step 610, the network 

i§ server 134 may communicate the translated code or commands to the intelligence server 136, 

.p such as for executing a search against the database 138. 

''4 In step 612, a query or other request may be executed against the database 138 under 

:^ coordination of the intelligence server 136. Li step 614, the results may be obtained and stored 
HI temporarily or permanently on the intelligence server 136, if desired. In step 616, the results, 
ifjp which may include a report 1 10, may be transmitted to the network server 134. In step 618, the 
report 1 10 or other results may be translated into HTML or other network enabled code, and may 
be presented as a link or other indication on the user interface 130. In step 620, the report 1 10 or 
other output may be manipulated according to user input received over the user interface 130, 
such as by performing pivot, page down, totals, sorts or other functions on a temporary image of 
20 the report 110 stored on intelligence server 136, thus increasing responsiveness. In step 622, 
further manipulations or refinements on the report 110 may be carried out via the remote 
interface 130. In step 624, processing ends. 

The foregoing description of the invention is illustrative, and variations in configuration 
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and implementation will occur to persons skilled in the art. For instance, while the invention has 

been generally described in terms of a single user accessing a single database over one user 
interface 130, multiple users may access the same or multiple databases, in different 
embodiments. Likewise, the same or multiple users could user different numbers or types of user 
interfaces 130, to perform manipulations on the output of the database 138. The scope of the 
invention is accordingly to be Umited only by the following claims. 
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